Seal watching as a form of wildlife tourism is becoming increasingly popular worldwide. Behavioral changes caused by the presence of tourists could lead to negative consequences for seal welfare and may affect reproduction and survival. Therefore, managing seal watching activities to ensure future protection and conservation is important. Codes of conduct or guidelines for how to behave around animals are one way to regulate wildlife watching and are often easier and quicker to implement than laws. Codes explaining the consequences for wildlife if the code is not followed appeal to the moral obligation of tourists and thereby increase incentives to act appropriately.
Introduction
Interest in wildlife tourism is increasing and disturbance of wildlife due to tourism activities can have negative impact on wild animals. Hence, there is a need to develop and implement effective management plans and actions. Due to the rapid growth of wildlife tourism, legislation often does not keep pace with the development of activities (Garrod & Fennell, 2004) . One way to protect wildlife until legislation is in place is to implement codes of conduct with guidelines on how people should behave during wildlife watching to minimize disturbance to animals (Mason & Mowforth, 1996) . Codes of conduct are used to manage tourist activities with a variety of different species, including marine wildlife such as whale sharks (Quiros, 2007) , whales (Garrod & Fennell, 2004) and seals (Strong & Morris, 2010) . Although codes of conduct are used worldwide to reduce disturbance to seals, a comprehensive investigation of codes pertaining to seals has been absent from the literature on wildlife tourism.
In this paper, we investigate existing codes of conduct for seal watching globally. The geographical distribution of the codes of conduct, as well as the setting and content of the codes is analyzed and evaluated to understand the extent to which seal tourism is managed by these guidelines, and assess scientific robustness of the information provided. The content is also analyzed to define general and species-or site specific factors that the different codes take into consideration. Finally, the development of an international code of conduct for pinniped watching is suggested.
Background

Marine Wildlife tourism
The popularity of a diverse range of wildlife tourism activities where humans interact with animals in their natural habitat is increasing (Dobson, 2008; Lemelin & Dyck, 2008) . In marine settings, wildlife tourism includes consumptive forms such as fishing, hunting, and non-consumptive forms such as observing wildlife from land and sea, as well as swimming, snorkeling and scuba diving with wild animals. Increased interest in seals watching might be linked to the large growth in other marine tourism activities worldwide, such as whale watching (Cater, 2010) .
Interacting with, and proximity to, animals is often linked to human satisfaction during wildlife tourism experiences (Cong et al., 2014; Valentine et al., 2004; Zeigler et al., 2012) . Close interactions can however lead to negative consequences for both animals and humans (Burns & Howard 2003) . For wildlife, increases in the level of stress hormones due to human disturbance are common (Creel et al., 2002) and prolonged periods of stress could potentially lead to reduced rearing success and decreased overall fitness (Ellenberg et al., 2007; Müllner, 2004) . Behavioral changes due to tourist disturbance have been noted in a range of different species, and include avoidance of highly touristed areas (Henry & Hammill, 2001; Lundquist et al., 2013 ), changes in resting and feeding patterns (Christiansen et al., 2013a; King & Heinen, 2004; ) , increased erratic movement (Lusseau, 2006) , increased vigilance (Borkowski et al., 2006; Granquist & Sigurjonsdottir, 2014) and habituation (Burns, 2015a) . Changes in natural behavior can affect energy budgets of the animals if more time is used for high energy consuming behaviors such as fleeing or interacting rather than resting or feeding (Christiansen et al., 2013b; Fitzpatrick et al., 2011; King & Heinen, 2004) .
Further, disturbance has been shown to prevent animals from engaging in essential behavior such as nursing their offspring (Kovacs & Innes, 1990) .
Provisioning (feeding) of marine wildlife for the purposes of tourism has led to increased population densities and interference competitions (Semeniuk & Rothley, 2008) , physiological indications of impoverished health (Semeniuk & Rothley, 2009) and increased risk of boat strike and entanglement of the animals (Donaldson et al., 2010) . Long-term effects of tourism on wildlife are difficult to determine due to the complexity of both the tourism activities and the animal behaviour (Bejder et al., 2006) , with many authors concluding that further research is required (e.g., Maljovic & Côte, 2011) . Awareness of indications of disturbance due to tourism and taking action to minimize negative short-term effects are important to prevent irreversible, long-term damage. th Century (Kirkwood et al., 2003) and their continued popularity might be attributed to them often occurring in large groups and being accessible and predictable in behavior (Le Boeuf & Campagna, 2013) .
Many studies have concluded that tourists can have major impact on pinnipeds.
Seals react to factors like sound and movement in the environment (Granquist & Sigurjónsdóttir, 2014) and an underestimated source of disturbance could be scent since seals respond to different scent sources (Kowalewsky et al. 2006 ). Kovacs & Innes (1990) noted that tourist presence during the pupping season of harp seals (Pagophilus groenlandicus) in the Gulf of St. Lawrence could be harmful to seal pups, with increasing anxiety and activity of the mother and decreasing time for nursing. Human presence often increases seal vigilance (Granquist & Sigurjónsdóttir, 2014; Orsini et al. 2006 ) and causes them to flush into the water as a consequence of disturbance (Andersen et al., 2012; Osinga et al., 2012) . Mattlin (1978) noted that in colonies of New Zealand fur seals (Arctocephalus forsteri) human disturbance caused panic and lead to stampedes resulting in young individuals being trampled to death. However, Granquist & Sigurjónsdóttir (2014) showed that calm tourist behavior during land based seal watching led to lower proportions of vigilance in harbour seals (Phoca vitulina) in Iceland compared to when visitors behaved in a more active way. Similarly, Cassini (2001) showed that visitors behaving calmly during land based viewing disturbed South American fur seals less than loud and active visitors. Possibilities of minimising impact due to boat based seal watching by modifying the boat trips has also frequently been discussed in the literature; for example by increasing distance between the boat and the animals (Henry & Hammill, 2001; Jansen et al., 2010; Johnson & Acevedo-Gutiérrez, 2007; ) and adjusting the boat speed (Henry & Hammill, 2001; Hoover-Miller et al., 2013) . Hence, to ensure minimal disturbance of individual animals, pinniped populations and species, tourist activities in the vicinity of pinnipeds should be regulated.
Implementing codes of conduct is a suitable way to manage disturbance of marine mammals (Duprey et al., 2008; Quiros, 2007) . However, many of the codes of conduct developed for marine mammal tourism refer only to whale watching, probably due to the fact that whale watching is a more developed tourism industry than pinniped watching (Carlson, 2001 ). According to Kirkwood et al. (2003) information available to people on how to behave during pinniped watching is insufficient and more emphasis needs to be placed on developing, implementing and encouraging people to comply with codes of conduct to ensure a sustainable future for these animals. However, although interest in pinniped watching has grown and the number of entrepreneurs offering pinniped watching has increased in many areas of the world (e.g., Granquist and Sigurjónsdóttir, 2014; Hoover-Miller et al., 2013) , the call for improvement in pinniped watching codes of conduct by Kirkwood et al., (2003) twelve years ago has remained largely unanswered. As an example, no universal international code of conduct for pinniped watching exists and an analysis of existing codes of conducts developed for pinniped watching is also lacking.
Materials and Methods
Codes of conduct and guidelines regarding pinniped tourism worldwide were collected for analysis and comparison. The research was conducted using Google (www.google.com) to access internet documents between 22 January and 10 February 2014. Phrases used in the Google search included, but were not limited to: Code of conduct seal watching, Code of conduct pinnipeds, Code of conduct marine wildlife, Guidelines seal watching, Guidelines marine mammals, Wildlife watching seals. Other phrases used in the search included synonyms and phrases similar to those mentioned above. The terms "code of conduct" and "guidelines" reflect a difference in terminology rather than content, hence both types were included.
For the parameters of this study, a code of conduct was defined as a text or document containing recommendations or regulations for safe practice of an activity involving humans approaching pinnipeds in non-captive settings. Codes aimed for the general public or tourists specifically were included, as well as codes for tour operators.
Regulatory codes of conduct were included with the criterion that they were aimed at a general audience. Marine mammal acts and law texts were therefore excluded from the study. Codes focusing broadly on marine wildlife or marine mammals tended to contain recommendations primarily relevant for cetaceans. Therefore, only documents specific to pinnipeds, or general for marine wildlife with additions referring specifically to pinnipeds, were included. In four cases numerous documents developed by the same institution for one area were found. Since the content was almost identical, these were defined as one code of conduct. All statistical analyses are based on analyses of number of codes in different groupings (χ 2 -statistics).
Categories used in the analysis were partly derived from the study of Garrod and Fennell (2004) who conducted a similar study on codes of conduct for whale watching.
In total, 13 relevant factors were determined and used during the analysis. Eight of these factors considered the setting and general information about the codes and five factors were used to analyze and compare the content of the codes (Table 1) . These factors were used to find similarities and differences between the codes and to determine if any general patterns could be determined. Table 1 here
Results
Codes of conduct -settings
In total 33 codes of conduct for pinniped watching were found. Of these, 39%
were from Europe, 36% from North America, and 18% from Australia and New
Zealand. Only one code (3%) was found for Africa and one (3%) for Antarctica. No codes were found for Asia or South America. The codes were primarily developed by governments (58%) and non-government organisations (27%), but it is interesting to note that 15% came from industry or individual companies (χ 2 =9.45, p<0.01). 24% of the codes stated that they had been developed in cooperation with researchers or specialists; but most (76%, χ 2 =8.92, p<0.01) did not contain any information regarding the background of the codes. More than half of the codes did not state that they were based on laws (55%). 30% were completely regulatory and 15% were partly regulatory, stating that one or a few of the guidelines were directly based on laws. The regulatory codes were mostly from the Southern hemisphere.
Twenty seven percent of the codes were written for marine mammals with additions focusing on pinnipeds and 21% were written for marine wildlife in general, but contained additions on pinnipeds. Pinnipeds in general were the focus animal group in 39% of the codes, but only 12% (four codes) considered specific species of pinnipeds. The species-specific codes focused on threatened species of pinnipeds or locations where tourism was directed to only one species. These were Mediterranean monk seal (Monachus monachus) in Croatia, walrus (Odobenus rosmarus) in Svalbard, elephant seal (Mirounga angustirostris) in California and Hawaiian monk seal
Tour operators were specifically addressed in 21% of the codes, and 12%
addressed both tour operators and tourists. Most of the codes (48%; χ 2 =10.3, p<0.05) addressed the general public, including tourists, while 18% were aimed at tourists or visitors only. In total, 27 of the 33 of the codes mentioned boat-based pinniped watching (χ 2 =13.4, p<0.001) and of these 45% focused on both boat and land-based watching, while 36% of the codes focused on boat-based watching only.
Codes not explaining the reason or background for the code (55%), were more common than those with explanation (30%; χ 2 =7.82, p<0.05). Some codes (15%) were classified as partly explanatory where the background of one, or a few guidelines were explained further. The more explanatory codes were developed by governments in 70% of the cases (χ 2 =5.28, p<0.05), and most were aimed at the general public (50%) or tour operators (30%). However, only one of the eight codes built on research was explanatory (13%; no significant difference).
Codes of conduct -content
Codes that contained recommendations for minimum distance from the animals were common both for boat-based pinniped watching (85%) and those for land-based watching (64%; χ 2 =2.01, p>0.05). The typical recommendation for minimum distance regarding boat-based watching was 40-100 meters (60% of the codes) whereas for land-based viewing, the typical recommendation was 5-30 meters (41% of those codes) and in general at a shorter distance (χ 2 =6.18, p<0.05) (Figure 1 ).
Figure 1 here
Recommendations for maximum time in the vicinity of pinnipeds varied between ten and 60 minutes. In codes aimed at boat-based watching, 52% 
Figure 2 here
Swimming with pinnipeds was allowed in the majority of codes for Oceania (five out of six), but otherwise swimming with pinnipeds was discouraged (48%) or not mentioned (36%). Feeding was strictly forbidden or not recommended in 61% of the codes, but never encouraged (χ 2 =18.7, p<0.001). Touching was forbidden or not recommended in 58% of the codes, while other codes did not mention these practices.
Touching was not openly encouraged or permitted in any of the codes (χ 2 =17.6, p<0.001). The description of touching as a dangerous practice (e.g., because pinnipeds might bite or spread disease) was present in most codes. Seventy percent of the codes contained recommendations on reducing noise levels when approaching pinnipeds (χ 2 =5.28, p<0.05). Recommendations on noise levels for boats were often related to engine sounds, while codes aiming at land-based pinniped watching focused on encouraging tourists to lower their voice (Figure 3) . 
Figure 4 here
Discussion
Codes of conduct-settings
Thirty three codes of conduct regarding watching of pinnipeds were analyzed and compared in this study. The vast majority of codes found were from the northern hemisphere, especially from North America and Europe. The number of codes found for each region does not reflect the distribution of pinniped watching sites in the world. For example, although pinniped watching has been noted as a common practice in Australia, New Zealand, South Africa and parts of South America (Kirkwood et al., 2003) , very few codes were found for these locations. Management strategies for pinniped-watching differ between different locations, and in the southern hemisphere many activities are regulated either by fencing or licensing of tour operators rather than with guidelines (Kirkwood et al., 2003) . It is likely that more codes exist and, we hope our paper will encourage agencies and tourist operators to make their codes publicly available via the internet.
The large percentage of codes aimed at the general public (48%) is probably a result of most codes found being developed for heavily populated areas (the USA and Copyright © 2017 Cognizant Communication Corporation TIME194 Tourism in Marine Environments E-pub UK especially) where local people reside in the vicinity of pinnipeds. Governments were responsible for developing 58% of the codes and could be the most neutral source of a code, since the tourism industry, NGOs (Non-Governmental Organisations) and scientists might be more biased in representing their own interests in developing a code (Granquist & Nilsson, 2016) . However, to successfully cover all aspects of pinniped watching operations, developing a code suitable for use that minimizes disturbance to pinnipeds requires the cooperation of all stakeholders involved (Granquist & Nilsson, 2013) .
Incorporating knowledge derived from academic research while developing a code of conduct is an important issue. Only 24% of the codes stated that they were based on research or developed in cooperation with conservation specialists (Table 1) .
However, more of the codes may have been based on research without acknowledgement of this within the code or on the publication site. Some of the codes were similar in content and it is hence possible that some were based upon already existing codes of conduct for different locations. Without supporting evidence from research the code loses some of its validity, and the results of this investigation indicate that at least some codes were developed without the cooperation of a specialist in the field. The apparent lack of research evidence in code building might be due to an absence of knowledge regarding the conditions under which human activities may impact pinnipeds. More research on tourists and pinniped interactions is required to develop codes that can aid in minimizing disturbance at individual locations and worldwide.
Only 30% of the codes found in this study explain why guidelines should be followed and the potential consequences for wildlife if they are not. People engaging in wildlife tourism are generally keen to minimize disturbance to wildlife (Ballantyne et al., 2009; Burns et al., 2011) and hence codes should provide information on how, and why, to minimize wildlife disturbance (Granquist & Nilsson, 2016) .
Codes of conduct -content
More codes were found for boat-based pinniped watching (36%) than for landbased watching (18%). Andersen et al., (2012) show that harbour seals react more strongly to approaching boats than to pedestrians, while Boren et al., (2002) found that New Zealand fur seals reacted more strongly to approach from land than from sea. Recommendations for maximum time allowance were more common for boatbased watching than for land-based watching (Figure 2 ). These time limits are difficult to evaluate since very few studies exist on cumulative effects on pinnipeds by tourists.
A larger number of tourists may have greater impact on the pinnipeds (Granquist & Sigurjonsdottir, 2014) although it should be noted that disturbance can also be caused outside these limits.
These limits should be dependent on the species involved and topography of the area and should be monitored and re-evaluated at regular intervals after implementation to determine if the limits effectively minimize disturbance. seasons was mentioned in a majority of the codes ( Figure 3) ; however, these codes should also define exactly when sensitive events occur since this might not be apparent to tourists.
Feeding and touching animals were not encouraged in any of the codes ( Figure   4 ) and many strictly prohibited these practices. Although not commonly used with pinniped tourism, feeding is used in many locations to attract other wildlife (e.g., Knight, 2010; Maljkovic & Côte, 2011) and remains a debated issue in wildlife tourism (Newsome & Rodger, 2008; Orams, 2002) . Feeding wild animals can have implications on behavior and fitness of animals and be dangerous to humans, and should therefore be discouraged if not strictly controlled (Burns & Howard, 2003; Clua et al., 2010; Semeniuk & Rothley, 2008; Smith et al., 2008) .
Studies on swimming with pinnipeds in Australia and New Zealand show that fur seal behavior is affected by the presence of swimmers and strict management is required for this activity to be sustainable (Boren et al., 2008; Cowling et al., 2014; Stafford-Bell, 2012) . Information on swimming with pinnipeds was lacking in some codes, although when it was discussed it was often discouraged. Low water temperatures making swimming unpopular in some locations, such as Iceland, could, in part, explain the lack of information.
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Noise reduction was mentioned in a majority of the codes (Figure 4 ) and loud noise has been shown to elicit stronger reactions in animals (Tripovich et al., 2012) .
Some human behavioral factors, such as body language, are more difficult to control or standardize but noise is easy to reduce for boats and individuals. Prohibiting feeding and touching of pinnipeds and noise reduction are universal factors that minimize disturbance to pinnipeds and can be applied to all species and locations.
An international code of conduct for pinniped watching
This investigation of codes of conduct for pinniped watching discovered a great variety between different codes worldwide, which is not favorable in terms of reaching the goal of sustainable pinniped tourism. We suggest a development of an internationally recognized code of conduct that unifies all the various codes for pinniped watching identified in this study, to increase protection of these species.
Likewise, developing an international code of conduct for whale watching is recommended by Garrod and Fennel (2004) . However, they argue "there is so little common ground among the many [whale watching] codes that any hope of international harmonization could be viewed as being wildly optimistic" (Garrod & Fennel, 2004, p. 349 ). To increase the possibilities for successful development of an international pinniped watching code of conduct, we encourage a "triple helix" approach, involving governmental agencies, tour operators and scientists in the process of creating codes of conduct for specific areas and species (Granquist & Nilsson 2016) . The Pinniped Specialist Group (seals and walruses) within IUCN (International Union for Conservation of Nature) could be a feasible coordinator of discussions and aims when creating an international pinniped watching code of conduct. We underline three important aspects that should be taken into consideration during the development of such guidelines; scientific foundation, interdisciplinary cooperation, and local and species specific additions. Firstly, building codes of conduct based on research and academic findings is crucial. As mentioned above, one reason for the variation between the codes of today might be the lack of knowledge, either generally on how marine mammals are affected by tourism on a large scale, or in some cases species specific knowledge. Indeed, further research is needed to tie different disturbance levels to specific response variables and in some cases a deeper knowledge regarding possible extra sensitivity during important periods, such as the breeding or molting period, is lacking. Nevertheless, an international code of conduct based on existing knowledge of factors proven to affect the welfare of wild pinnipeds could provide consistent measures for protecting the world's seal species and contribute to sustainable tourism activities.
Since the scientific background is general for many species, the motivation behind several guidelines can also be general and in that case such motivation can also be summarized in an international code of conduct.
Secondly, for an international code to be applicable, and take into account all the important factors governing pinniped watching, it should be developed in discipline independent collaboration between government, entrepreneurs within the tourism industry, conservation scientists and tourism researchers. Interdisciplinary collaboration is likely to be fruitful when it comes to transferring and implementing knowledge obtained from academic research into the society (Granquist & Nilsson, 2013; Granquist & Nilsson, 2016) .
Thirdly, although the general aim for an international code should be universal guidelines applicable to all pinniped species it might be desirable to include some species specific and/or local adjustments in the international code. Based on the findings from this study, Table 2 lists factors that should be considered in an international pinniped watching code of conduct. General factors that apply for all areas of the world and for all pinniped species include explanations of and recommendations regarding not feeding, touching or following pinnipeds at sea or on land, as well as minimizing noise and behaving calmly in general. Other factors may vary depending on topography and geography as well as the species considered and hence might demand specific adaptions in the code. The topography of the site affects the likelihood of seals being disturbed, such as how visible the visitors are to the seals, as well as how close visitors can get to the pinnipeds. Further, the time of year when sensitive periods occur, such as breeding or molting, differ between species and populations and can even vary regionally (Bigg, 1969; Temte et al., 1991) . Australian sea lions, for example, do not have an annual cycle and their breeding seasons are asynchronous (Shaughnessy et al. 2011 ).
Consequently, these species specific local adjustments should be included in an international code. cases, specific cultural considerations should also be included.
Further, the code should be fully explanatory to increase compliance and add educational value to the wildlife tourism experience. Such a code could aid in protecting pinnipeds worldwide, enhancing wildlife encounters for tourists and contribute to implementing sustainable businesses for tour operators. Table 2 here.
Conclusion
Owing to the popularity of pinnipeds as objects of wildlife tourism (Burns, 2015b), codes of conduct developed to incorporate both the welfare of wild pinnipeds and the best interest of tourists and the tourism industry are needed. Such codes should be based on research that considers how to best minimize negative impacts on pinnipeds due to wildlife tourism.
Almost half of the codes examined were general for marine wildlife or mammals (with specific additions for pinnipeds) and only 12% were species specific. The importance of developing codes specifically for pinnipeds becomes evident when taking factors such as behavior, seasons and distribution into consideration. Codes of conduct for marine mammals are generally focused on cetaceans; however, cetaceans and pinnipeds have extremely different behavior and life cycles. A general code for marine wildlife or marine mammals might work under some circumstances, but for improved protection of pinnipeds, codes need to encompass factors specific to these animals.
Since pinnipeds are marine mammals with connection to land it is important that codes of conduct consider both boat and land-based approaches as well as an explanation of Copyright © 2017 Cognizant Communication Corporation TIME194 Tourism in Marine Environments E-pub why caution should be taken during sensitive periods when pinnipeds are often hauled out on land. In addition, descriptions of behavior for specific species of pinnipeds should be included and mentioned as a factor to be aware of, since agitated pinnipeds could cause harm to themselves, other animals and humans. Information on pinniped behavior should preferably be based on species-specific research.
We claim that an international pinniped code of conduct built on research and developed through interdisciplinary cooperation would contribute to sustainable pinniped watching. As suggested, some local and species specific additions might be beneficial; however, an international code would provide a quicker implementation for 
